). There has also been a preliminary report of disodium cromoglycate in the maintenance of remission of ulcerative colitis (Dronfield and Langman, 1977) .
Some patients with ulcerative colitis are resistant to treatment with sulphasalazine and corticosteroids and appear to need additional therapy. Beneficial effects of disodium cromoglycate have been reported in the treatment of chronic proctitis (Heatley et al., 1975) and the long-term management of patients with slightly active total ulcerative colitis (Mani et al., 1976 ). There has also been a preliminary report of disodium cromoglycate in the maintenance of remission of ulcerative colitis (Dronfield and Langman, 1977) .
In this trial the effect of adding disodium cromoglycate to an apparently ineffective conventional regime has been studied in patients with active ulcerative colitis.
Methods

PATIENTS STUDIED
Patients with ulcerative colitis diagnosed on the basis of the history, sigmoidoscopic findings, rectal biopsy appearances, and double contrast barium enema examination and in whom the disease had shown persistent activity for at least two months were studied. Activity has been defined as a bowel frequency of three or more per 24 hours with or without macroscopic blood in the stools and an abnormal appearance on sigmoidoscopy. Received for publication 20 September 1978 Exclusions and withdrawals Patients were entered into the study only after a full explanation had been given and their consent obtained. One patient was withdrawn because of severe symptoms which developed during the first (placebo) period of treatment and another patient was excluded from the analysis because of failure to take the active treatment.
Twenty-six patients completed the trial and form the basis of this report.
DESIGN OF TRIAL
Each patient was randomly allocated to treatment with oral disodium cromoglycate 200 mg four times daily or identical placebo capsules containing glucose. The patient was instructed to swallow two capsules whole after each meal and before retiring at night. This treatment was continued for four weeks and the alternative treatment was then administered for the following four weeks. Neither the patient nor the assessing clinician knew which therapy was being given. Other treatment was continued unchanged.
METHODS OF ASSESSMENT
Patients were assessed on entry to the trial, after four weeks and after eight weeks at the end of the trial.
Clinical assessment
Where possible the three assessments were made by the same clinician. At each assessment bowel frequency by day and night, rectal bleeding (none, trace, with every stool or blood alone), urgency (the number of minutes for which the patient could resist the call to stool), incontinence, general well-being, body weight, and ability to work and perform usual activities during the previous seven days were recorded. The sigmoidoscopic appearances were graded (Baron et al., 1964) . The patient's and assessing clinician's opinion of whether the colitis was better, the same, or worse than during the previous month was noted.
Besides routine haematological and biochemical measurements, the serum seromucoid, which correlates with the activity of ulcerative colitis (Cooke et al., 1958) , was measured.
Rectal biopsies A rectal biopsy was taken at each assessment. The three biopsies from each patient were ranked in order of severity of inflammation according to standard histological criteria (Morson, 1974 ) by a histopathologist who was unaware as to the order in which the two treatments had been given. The second biopsy was compared with the first, and the third with the second (Table 3) .
Eight of the 26 biopsies taken at the first assessment were well orientated when examined histologically. These biopsies were stained with azoeosin (which differentially stains eosinophils) and all the eosinophils in the lamina propria of the mucosa counted using an eyepiece graticule. The eosinophil density throughout the lamina propria of each biopsy was calculated by dividing the total number of eosinophils by the area of the lamina propria (Day, in preparation).
Diary cards
Diary cards were kept by all the patients throughout both treatment periods. The bowel frequency by day and night, the amount of rectal bleeding, the degree of urgency, and the number of episodes of incontinence were recorded. Data recorded during the last seven days of each treatment period were analysed.
PATIENT COMPLIANCE Capsules which had not been taken were returned and counted by the assessing clinician after each treatment. The patient also recorded the number of capsules taken each day on the diary card.
ANALYSIS OF RESULTS
Two-tailed non-parametric statistics were used to assess significance of observed changes except in the case of body weight and laboratory variables which were analysed using Student's t test.
Results
TREATMENT GROUPS
Details of the patients studied are shown in Table 1 . All the patients were receiving regular treatment with steroid retention enemas, six were taking prednisolone by mouth, and 19 of the 26 were taking sulphasalazine. Fourteen patients had required hospital admission for treatment of colitis in the past.
PATIENT COMPLIANCE Analysis of the diary cards showed that an average of 7-5 active treatment and 7-3 placebo tteatment capsules were taken each day and this agreed closely with the number calculated from the returned capsules.
COMPARISON OF DISODIUM CROMOGLYCATE AND PLACEBO TREATMENTS
There was no significant difference in any of the variables studied between disodium cromoglycate and placebo treatments (Table 2 ). There was also no evidence of a delayed response during the second (placebo) month among those patients who had received the active treatment first. Analysis of the diary cards showed close agreement with the clinical assessments. Rectal urgency was not analysed because of the wide individual variation recorded and incontinence occurred in too few patients (three in each group) for statistical analysis; there was no apparent difference, however, in these parameters between the two treatments. The similarity of presentation of the two treatment order groups can be seen. There was a significant tendency for each variable to improve throughout the trial, particularly in the first month. During the first month there were significant reductions in the bowel frequency and serum seromucoid concentrations in both the treatment groups; similarly, in those patients receiving placebo during the first month, both the rectal bleeding and sigmoidoscopic appearances significantly improved. There was a significant improvement in the rectal biopsy ranking (p < 001) during the first month among those patients who received the active treatment first (Table 3) . Patient and clinician preferences for either treatment are shown in Table 4 . Only in four cases did patient and clinician agree that disodium cromoglycate was the more effective treatment compared with a combined preference for the placebo treatment on seven occasions. There was no common characteristic(s) among these four patients to indicate that there was a subgroup of patients in whom the treatment might be more effective. The biopsies from two patients in each group and the first biopsy from one patient in the active-placebo group were not suitable for assessment. The eosinophil density in the lamina propria was high in seven of the eight rectal biopsies assessed on entry to the study (mean 520 cells, range 279-1050 cells/sq cm lamina propria; normal, mean 70 cells, range 0-220 cells/sq cm lamina propria). There was almost a complete absence of eosinophils in the other biopsy. The initial eosinophil density in these eight patients did not correlate with their response to treatment during the trial.
No unwanted effects of disodium cromoglycate therapy were observed; one patient complained of nausea while taking the placebo treatment.
Discussion
The patients in this study were particularly resistant to conventional therapy and all continued to have active disease in spite of regular treatment with steroid retention enemas. If oral disodium cromoglycate confers a mild therapeutic effect it is possible that it would not become apparent in this clinical situation, but it is these patients who need an additional treatment. We chose the oral route of administration in this study because of the inconvenience of rectal treatment, particularly in patients already having regular steroid retention enema therapy. The dose, 800 mg, was selected as it was similar to that used by Heatley et al. (1975) , with encouraging results in chronic proctitis. It is possible that rectal administration, as used in combination with oral therapy by Heatley and his colleagues in their study, allows more of the drug to come in contact with the inflamed mucosa with an increased therapeutic effect. Nonetheless, Mani et al. (1976) observed an improvement in their patients with total ulcerative colitis treated with oral disodium cromoglycate, although the dose, 2 g daily, was larger and the treatment period, six months, substantially longer.
Careful measurement of the eosinophil content of the lamina propria in the rectal biopsies of eight of the patients on entry to our trial showed that in seven there was a high eosinophil density. Heatley et al. (1975) found that those patients with a high eosinophil count in the rectal biopsy responded more frequently to disodium cromoglycate therapy, but in our patients this feature did not seem to be of prognostic value.
There was a significant tendency for the patients studied to improve during the trial regardless of whether active or placebo treatment was given. This probably results from the occurrence of spontaneous remissions, the stricter adherence by the patients to their treatment regimes during the trial, as well as from any 'placebo effect' and stresses the need for controlled observations.
It is possible that the use of a larger oral dose of disodium cromoglycate, a longer treatment period, rectal administration, or any combination of these three may allow a beneficial therapeutic effect to be demonstrated in patients with chronic persistent colitis. However, the absence of improvement in this study is not encouraging. 
